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completely, with blood flushing all entrapped air within
them. Successive increase in the right ventricular preload
coupled with a delayed and staged increase in the minute
volume ventilation maintains the pulmonary veins free
from air until the patient is completely weaned from CPB.
In conclusion, the deairing technique reported here is sim-
ple, reproducible, controlled, safe, and effective. Moreover,
it is cost-effective because the deairing time is short, and no
extra expenses are involved.
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TABLE 1. Residual air emboli 10 minutes after termination of CPB (n ¼ 20)
Study group (n ¼ 10) Control group (n ¼ 10)
N N
Minutes after
termination of CPB Grade* 0 Grade I Grade II Grade III Grade 0 Grade I Grade II Grade III
0–3 1 8 1 0 1 0 1 8
4–6 9 0 1 0 0 4 5 1
7–10 9 1 0 0 2 3 4 1
CPB, Cardiopulmonary bypass. *Transesophageal echocardiographic 3-chamber view: grade 0, no residual air emboli; grade I, air emboli observed in 1 of the 3 chambers (left
atrium, left ventricle, and aortic root) during 1 cardiac cycle; grade II, air emboli observed simultaneously in 2 of the 3 chambers during 1 cardiac cycle; grade III, air emboli
observed simultaneously in all 3 chambers during 1 cardiac cycle.
Brief Technique ReportsThoracic esophagostomy: A novel surgical approach for preservation
of esophageal length for use in subsequent reconstruction
Craig R. Moores, BA, and Darroch Moores, MD, Albany, NYWe report two cases of end thoracic esophagostomy. This
novel approach can be utilized to preserve esophageal length
for reanastomosis in secondary reconstruction.
CLINICAL SUMMARY
Patient 1
The first patient was a newborn male patient with necrosis
of the stomach, colon, and small bowel due to maternal
abuse of crack cocaine. At 24 hours of age, the infant under-
went total gastrectomy, right hemicolectomy, and subtotal
small bowel resection. Due to intraoperative instability, re-
construction was delayed. An end esophageal thoracic
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sected portion of the 10th rib, just lateral to the paraspinal
muscles (Figure 1, A). The infant was then allowed to
grow and stabilize for 3 months with a feeding jejunostomy.
At 3 months, the esophagostomy was taken down and the in-
fant was reconstructed. The midtransverse colon was iso-
lated as used with an end-to-side esophagocolostomy and
a Roux-en-Y jejunocolostomy (Figure 1, B). Subsequently,
he has done well and thrived.
Patient 2
The second patient was a 78-year-old woman with severe
coronary artery disease, diabetes, and chronic renal failure,
who underwent laparoscopic repair of a massive hiatal her-
nia at an outside institution. A polytetrafluoroethylene patch
was used in the hiatus. The patient developed a postoperative
gastric fistula, a subphrenic abscess, and sepsis. The sub-
phrenic abscess was drained percutaneously; she was stabi-
lized and transferred to our hospital.
Subsequently, the patient developed an undilatable stric-
ture at the gastroesophageal junction. At 4 weeks followingardiovascular Surgery c Volume 138, Number 6 1439
Brief Technique ReportsFIGURE 1. A, Posterior view of a thoracic esophagostomy in an infant. The esophagus was taking out through a resected portion of the 10th rib. B, Esoph-
agocolostomy and Roux-en-Y jejunocolostomy secondary reconstruction of the infant was performed in this manner.her original surgery, she was taken back to the operating
room, and a thoracolaporotomy was performed. At surgery,
she was found to have gross puss in the subphrenic space, as
well as a shrunken, grossly thickened, ischemic stomach.
The polytetrafluoroethylene patch was removed. The stom-
ach was deemed nonsalvageable and therefore a total gas-
trectomy was performed. Primary reconstruction was not
carried out due to the local sepsis. We elected to perform
an end thoracic esophagostomy at the 10th rib posteriorly
to preserve esophageal length. The patient was allowed to re-
cover for 3 months with a feeding jejunostomy. At 3 months,
she had a redo thoracolaporotomy. The esophageal stoma
was taken down, and the small bowel was anastomosed to
the jejunum as an Roux-en-Y esophagojejunostomy.
DISCUSSION
The described intraoperative technique is useful to pre-
serve esophageal length for subsequent reconstruction.
Esophageal reconstruction is always challenging, and decid-
ing which approach to take is often debated. It is our belief
that, if possible, a patient’s native esophagus is preferred for
both primary and secondary reconstruction in situations in-
volving benign esophageal disease.
In the case of the infant, we were faced with a situation
where there was very little gut, other than the native esoph-
agus, for secondary reconstruction. The challenge was to
find a way to preserve esophageal length while allowing
the child to grow prior to reconstruction.
In the second case, we present an elderly patient with mul-
tiple comorbidities who had gross sepsis, thereby prohibiting
primary reconstruction. Due to the risks associated with total1440 The Journal of Thoracic and Cardiovascular Sthoracic esophagectomy and end cervical esophagostomy,
we elected to perform an end thoracic esophagostomy to
avoid an esophagectomy. Subsequently, we were able to re-
construct her gastrointestinal continuity using her native
esophagus. Her functional result was quite good (Figure 2).
There are really no good options for reconstruction in
patients requiring total gastrectomy who cannot under go
primary reconstruction. Esophagectomy and end cervical
esophagostomy is an option. To reconstruct this requires
a colon interposition or jejunum in a long Roux-en-Y loop
or use of a supercharged free jejunal interposed graft. Nei-
ther of these options were possible in the infant we present,
nor were they deemed viable options in the elderly woman
with multiple intercurrent illnesses. Another option would
be to leave the esophagus in the posterior mediastinum
FIGURE 2. Barium esophagram after Roux-en-Y esophagojejunostomy
(patient 2).urgery c December 2009
Brief Technique Reportsclosed at the end as a blind pouch, which leads to blowout of
the closed end of the esophagus unless it is done in
conjunction with a loop cervical esophagostomy. Loop cer-
vical esophagostomy often leads to esophageal dysfunction
stricture at the stoma, dysphagia, and aspiration.1 Retrograde
esophageal intubation is another option that will preserve
esophageal length for delayed reconstruction and avoids
the need for a cervical esophagostomy.2 This technique
presented in 2 patients requires an indwelling percutaneous
Ewald tube to establish a controlled esophagocutaneousAdjusting the length of artificial pol
mitral valve repair by a single loop
Narain Moorjani, FRCS (C-Th),a Nicola Viola, MD,a Vil
Southampton, United Kingdom, and Vilnius, Lithuania
Obtaining the exact length of artificial chordae used in the
surgery of anterior mitral valve prolapse can be difficult. In
this report, a simple, reproducible method of artificial chor-
dae implantation is described using a single loop technique.
SURGICAL TECHNIQUE
A horizontal mattress suture with pledget-supported CV-4
polytetrafluoroethylene (PTFE; Gore-Tex suture; W. L.
Gore & Associates, Inc, Flagstaff, Ariz) is initially placed
through the fibrous thickened part of the appropriate papil-
lary muscle. Both ends of the suture are then passed through
the prolapsing scallop 3 to 5 mm from the free edge of the
leaflet from the ventricular side to the atrial side (Figure 1,
A). The greater distance from the free edge is used when
there is an excessive amount of tissue, as this produces a roll-
ing effect that reduces the leaflet length and the risk of sys-
tolic anterior motion of the mitral valve. One of the suture
ends is then passed through the leaflet edge again from ven-
tricular side to atrial side to produce a single loop (Figure 1,
A). Additional PTFE sutures are implanted as appropriate to
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The Journal of Thoracic and Cfistula. It requires a long-standing percutaneous tube and
allows ongoing contamination of the mediastinum. The
approach we present has the advantage of preserving esoph-
ageal length without the need for a long-standing percutane-
ous tube and avoids ongoing mediastinal contamination.
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the number of prolapsing scallops of the anterior and poste-
rior mitral valve leaflets. After sizing of the mitral annulus,
an annuloplasty ring (Physio or Cosgrove, Edwards Life-
sciences, Irvine, Calif) is implanted with interrupted 2–0
Ethibond sutures (Ethicon, Inc, Somerville, NJ). Valve com-
petency is then tested by injecting cold saline into the left
ventricle across the valve (Figure 1, B). With the left ventri-
cle full, the correct height of the neochordae can be easily
adjusted to ensure good leaflet coaptation and demonstrate
areas of regurgitation and residual prolapse (Figure 1, C).
This process is repeated by adjusting the chordal length until
the valve is fully competent (Figure 1,D). Each PTFE suture
is then passed through the leaflet edge once more to reduce
the risk of overtightening the suture when tying, thereby
reducing the chordal height (Figure 1, E). This technique
of using saline distention of the left ventricle allows the chor-
dae to be sized and subsequently tied at as near physiologic
loading conditions as it is possible to recreate in the arrested
heart. Before the left atrium is closed, the mitral valve leaf-
lets are observed to be bulging with appropriate areas of
coaptation and no residual regurgitation or prolapse (Fig-
ure 1, F). Where appropriate, data are presented as mean
 standard error of mean.
RESULTS
Between March 2006 and December 2007, 56 patients
(38 male, 18 female, with a mean age of 61.2  2.1 years)
underwent artificial PTFE chord implantation to treat mitral
valve leaflet prolapse. In patients with bileaflet prolapse
(n ¼ 34), 3.4  0.2 (range, 1–6) PTFE chordae were
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